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Abstract 

Background 

Invasive aspergillosis diagnosis is based on a combination of clinical, radiological, and 

mycological factors, including the detection of Aspergillus galactomannan antigen in serum 

and bronchoalveolar lavage fluid (BALF).  Lateral flow assays (LFA) introduced for rapid 

detection of galactomannan in serum and BALF include the IMMY sōna Aspergillus LFA 

(IMMY LFA) and the Dynamiker QuicGMTM Aspergillus Galactomannan Ag LFA (QuicGM LFA).   

Objective 

To evaluate the performance of the IMMY LFA and QuicGM LFA in South Africa.  

Methods 

Serum and BALF samples previously tested by Platelia BioRad Aspergillus GM-EIA were 

analysed using the two different LFAs.  Percentage agreement and precision was assessed. 

Results 

Forty-six serum- and 13 BALF samples were tested using the IMMY GM LFA and 48 serum- 

and 6 BALF samples were tested using the QuicGM LFA.  Using an optical density ≥0.5 as 

positive, results were compared to the BioRad Aspergillus GM-EIA.  For the IMMY LFA, 

serum samples had a positive percent agreement (PPA) of 0% (0/1); negative percent 

agreement (NPA) of 91% (41/45) and overall percent agreement (OPA) of 89% (41/46).  

BALF samples had a PPA of 75% (3/4), NPA 50% (5/10) and OPA of 57% (8/14).  For the 

QuicGM LFA, serum samples had a PPA 0% (0/3), NPA of 96% (43/45) and OPA of 90% 

(43/48).  BALF samples had a PPA of 100% (1/1), NPA of 100% (5/5) and OPA of 100% (6/6).  

For the IMMY LFA, between-day reproducibility for 72% (13/18) and 63% (5/8) for serum 
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and BALF samples, respectively.  Between-batch reproducibility was 89% (16/18) and 50% 

(4/8), respectively for serum and BALF samples.  For the QuicGM LFA, between-day 

reproducibility was 75% (9/12) and 75% (3/4) for the serum and BALF samples, respectively. 

The between-batch reproducibility was 100% (8/8) for serum and 100% (3/3) for BALF.  

Conclusion 

 A follow-up evaluation with a larger sample size utilizing clinical, radiological, and 

laboratory data is warranted to determine the assays’ clinical utility. 

What this study adds 

Invasive aspergillosis is a life-threatening disease, where a prompt diagnosis improves 

outcome. Currently there is no Aspergillus galactomannan assay available in the South 

African state sector.  This study evaluates two lateral flow assays for the detection of 

Galactomannan in South Africa.   

Keywords 

Invasive Aspergillosis; Galactomannan; Lateral flow assay 
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1 Research Report 1 

1.1 Introduction 2 

Aspergillus fumigatus, a pathogen known to cause IA, is listed as a WHO critical priority 3 

fungal pathogen.  The WHO priority pathogens are infections which are known to be 4 

challenging to diagnose and treat (1). 5 

Aspergillus species are ubiquitous moulds and exposure to spores (conidia) is common and 6 

unavoidable (2).  Invasive pulmonary aspergillosis develops in severely 7 

immunocompromised individuals, including those with neutropaenia, lung transplant 8 

recipients, the critically ill, patients on steroids, patients with chronic obstructive pulmonary 9 

disease, influenza, and coronavirus disease (COVID-19) (2,3).  The population at risk is 10 

growing due to new groups of at-risk patients and an increasing number of 11 

immunocompromised individuals. IA has also been identified in immunocompetent hosts, 12 

without co-morbidities or mild chronic conditions (4).  Morbidity and mortality associated 13 

with IA is high, with reported case fatality rates between 30 and 80% (5).  14 

Although the true prevalence of IA is unknown in Africa, (6,7) an estimated 3885 cases are 15 

thought to occur in South Africa annually when considering at-risk group.  South Africa has a 16 

high burden of human immunodeficiency virus (HIV), tuberculosis (TB) and poverty (8).  HIV 17 

has been reported as a risk factor for IA from observational studies in Africa. Due to the 18 

unavailability of diagnostic tests for IA, the disease is unfortunately frequently undiagnosed 19 

or misdiagnosed as TB (6). 20 

Establishing a prompt diagnosis is crucial in improving disease outcome (9) and a key aspect 21 

of an antifungal stewardship program (10). Diagnosis is, however, challenging and requires a 22 
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high index of suspicion.  No single test confirms the diagnosis, and the required sampling is 23 

often invasive.  A combination of histopathological, clinical, radiological and microbiological 24 

evidence, including the detection of galactomannan (GM), is required (2,11).  Diagnostic 25 

assays with improved performance and rapid results, which can be performed in resource-26 

limited settings are needed.   27 

Culture-based methods for the diagnosis of IA are impeded by a slow turn-around time, 28 

limited sensitivity and significance of the culture may be difficult to determine due to the 29 

ubiquitous nature of Aspergillus species.  In addition, high quality specimens for culture may 30 

require invasive sampling which is often impractical (12).  Culture remains an essential part 31 

of the diagnosis for invasive fungal diseases as it allows for detection of other moulds and 32 

for susceptibility testing with the emergence of azole-resistant Aspergillus fumigatus (13). 33 

Galactomannan is a polysaccharide secreted by Aspergillus species during fungal growth.  It 34 

is a major constituent of the cell wall. The detection of GM in serum, plasma, 35 

bronchoalveolar lavage fluid (BALF) and cerebrospinal fluid is a non-culture-based method 36 

that assists with diagnosis of IA.  (11,14). 37 

The commercially available Platelia Aspergillus enzyme immunoassay (Platelia Biorad EIA) is 38 

only available at a limited number of laboratories and samples are usually tested in batches, 39 

increasing turn-around times.  The complexity of an enzyme immunoassay makes it difficult 40 

to perform in a resource limited setting (15,16).  It is currently the only GM detection  test 41 

incorporated into the European Organization for Research and Treatment of Cancer and the 42 

Mycoses Study Group Education and Research Consortium (EORTC/MSGERC) consensus 43 

definitions for the diagnosis of invasive fungal disease (17).  44 
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Recently, lateral flow assays (LFA) for the detection of GM have been developed.  They are 45 

rapid, allow for single-sample testing and are promising for implementation in resource 46 

limited settings.  These include two CE marked tests, the IMMY Sōna Aspergillus LFA (IMMY 47 

LFA) (IMMY, Norman, Oklahoma, USA) and the Dynamiker QuicGM Aspergillus 48 

Galactomannan AgTM LFA (QuicGM LFA) (Dynamiker, Tianjin, China) (14,18).  Both these 49 

assays can give a result within an hour and because they do not need to be batched, this will 50 

not lead to increased turnaround times in low volume test settings as with the Platelia 51 

Biorad EIA.  52 

Comparative large scale data from Africa for the performance of GM assays  are not 53 

available (14,17).  At the time of writing,  there were  no clinical performance studies 54 

evaluating the QuicGM LFA on PubMed and one study from Africa evaluating the IMMY LFA 55 

among haematological malignancy patients in Ghana (19). 56 

The available LFAs utilize different monoclonal antibodies and test protocols, and the 57 

performance of these LFAs may differ from the Platelia Biorad EIA.  Prior to implementation 58 

of a new test laboratories must be aware of its performance based on manufacturer and 59 

published evaluations. In addition, a verification of the assay performance in the hands of 60 

the implementing laboratory is required (14).   61 

In this study, we evaluated the performance of two GM Ag LFAs, the IMMY Sōna Aspergillus 62 

galactomannan LFA and the Dynamiker QuicGMTM LFA.  Agreement and precision were also 63 

evaluated. 64 
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1.2 Methods 65 

1.2.1 Ethics 66 

Ethics approval was obtained from the University of Witwatersrand’s Human Research 67 

Ethics Committee (Clearance certificate No. M220953).    De-identified clinical samples were 68 

used for this study.  No clinical information was included, and no human participants were 69 

involved.   70 

1.2.2 Setting 71 

Samples were processed at the National Health Laboratory Service (NHLS) at the University 72 

of Witwatersrand Medical School.   73 

1.2.3 Samples 74 

De-identified clinical BALF and serum samples tested using the Platelia Biorad EIA for the 75 

detection of Aspergillus GM were obtained from a private microbiology laboratory service.  76 

The samples were stored at -70o for up to 18 months and thawed and brought to room 77 

temperature for analysis.  Convenience sampling was used based on sufficient residual 78 

volume to accommodate additional testing. Due to sample volume constraints, not all 79 

samples were tested using both kits and samples were randomly allocated to be tested with 80 

the IMMY LFA or QuicGM LFA as per test kit quantity availability as in Figure 1.  Where 81 

sufficient sample volume was present, samples were tested using both kits.   82 
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Figure 1 Number of samples tested by each kit.83 

 84 

Investigators were blinded to original GM result until after testing.  Seventy- two (62 serum 85 

and 10 BALF) negative samples and 9 (4 serum and 5 BALF) positive samples were included 86 

in the study (Table 1).   87 

Table 1. Number of samples per ODI range when tested using the Platelia Biorad EIA 88 

Result 
interpretation  

ODI 
Range 

Serum 
Samples 

BALF 
samples 

       
Negative ≤0.2 56 7 

0.3 – 0.4 6 3 
Positive  0.5 – 0.7 2 1 

0.8 – 0.9 1 1 
≥ 1.0 1 3 

Abbreviations: 
ODI = Optical Density Index 
BALF = Bronchoalveolar Lavage Fluid 
Positive value ODI ≥ 0.5 

 
 89 

81 samples tested

66 serum (4 positive, 62 negative)
15 BALF (5 positive, 10 negative)

IMMY LFA only

27 samples 
18 serum (1 positive, 17 negative)

9 BALF (4 positive, 5 negative)

Both LFAs

33 samples

28 serum (all negative)

5 BALF (all negative)

QuicGM LFA only

21 samples
20 serum (3 positive, 17 negative)

1 BALF (positive)

Convenience based sample 
selection.  Allocated 

according to sample volume 
and testing kit availability.
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1.2.4 Laboratory Processing 90 

Serum and BALF samples as depicted in Figure 1 were tested by a single operator, following 91 

the manufacturers’ instructions. Manufacturer provided positive and negative external 92 

controls were included in each batch.  93 

IMMY GM LFA 94 

All results were interpreted with a visual read-out as well as using the IMMY Cube Reader.  95 

The IMMY Cube Reader is an optional accessory to aid in the interpretation of the IMMY GM 96 

LFA. If the control line failed to develop, the test was regarded as invalid.   The manufacturer 97 

recommends an optical density index (ODI) ≥ 0.5 as a positive result. 98 

QuicGM LFA 99 

 This assay cannot be visually interpreted and requires the Fluorescence Immunoassay 100 

Analyzer for interpretation of the results.  The optical density value is provided by the 101 

analyser.  For quality control, the fluorescence analyser automatically calculates the signal 102 

of the control line on the test strip.  The manufacturer recommends an optical density index 103 

(ODI) ≥ 0.5 as a positive result. 104 

1.2.5 Precision testing 105 

Samples were processed on consecutive days for between-day precision testing by a single 106 

operator.  For the IMMY LFA, 26 samples (18 serum and 8 BALF) were tested on two 107 

consecutive days (due to limited kit availability).  Only 1 positive BALF sample was included, 108 

the remaining samples were all negative.    For the QuicGM LFA, fewer samples were tested 109 

but over 3 consecutive days as sample volume allowed.  16 samples (12 serum and 4 BALF) 110 

were analysed over two consecutive days and of those samples, 5 (2 serum and 3 BALF) 111 
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were tested for a third consecutive day. In this analysis, 3 serum samples were originally 112 

positive on the Platelia Biorad EIA, the rest of the samples were negative.  113 

For between-batch precision testing samples were tested in duplicate, side by side, by a 114 

single operator, using two different kits with different batch numbers.   115 

The same samples were used for both precision analyses. Since a gold standard assay was 116 

not available, precision was measured by consistent results between days and batches. For 117 

this analysis results were not compared to the original Platelia Biorad EIA result. 118 

1.2.6 Data Analysis 119 

Results were analysed using Microsoft Excel Software.  Results from the IMMY LFA and 120 

QuicGM LFA were compared to the Platelia Biorad EIA results by calculating Percent Positive 121 

Agreement (PPA), Percent Negative Agreement (NPA) and Overall Percent Agreement 122 

(OPA).  For the qualitative analysis 2x2 contingency tables for evaluation of the results were 123 

compiled for both kits as well as BALF and serum samples independently.  Percentage 124 

agreement was calculated for the between-day and between-batch precision testing.  The 125 

manufacturer’s recommended optical density index (ODI) cut-off value of ≥ 0.5 for positive 126 

and < 0.5 for negative was used to interpret the ODI values.   127 

1.3 Results 128 

The agreement of the LFAs compared to the Platelia Biorad EIA is summarised in Table 2.  129 

Both assays did not detect GM in the positive serum samples.  Table 3 compares the results 130 

of the positive samples.  The ODI value for the serum samples ranged from 0.5 – 1.5 when 131 

tested on the Platelia Biorad EIA.  In comparison, the positive BALF samples ranged from 0.5 132 

to 5.3.  The IMMY LFA agreed with 75% (3/4) positive BALF samples.  Interestingly, it was the 133 

sample with the highest ODI value (ODI of 5.3) that tested negative using the IMMY LFA.  134 
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There was no residual sample leftover to retest this sample after unblinding.  Overall, the 135 

ODI values of the LFAs of the positive samples tended to be lower when compared to the 136 

values of the Platelia Biorad EIA. 137 

 The NPA tended to be good (>90%) apart from BALF samples tested using the IMMY LFA.   138 

With further breakdown of the 5 BALF samples that tested positive using the IMMY kit and 139 

negative using the Platelia Biorad EIA, 4 of these samples had negative results when tested 140 

the next day or when using a different batch of the IMMY LFA and these discrepancies are 141 

evident in the precision testing results. 142 

Table 2  Agreement of Lateral Flow Assays Compared to Platelia Biorad EIA 143 

  Sample Type   IMMY LFA QuicGM LFA 
     % n = 60 % n = 54 
              
Percentage 
Agreement 
Compared to 
Platelia Biorad EIA 

Serum PPA 0% (0/1) 0% (0/3) 
  NPA 91% (41/45) 96% (43/45) 
  OPA 89% (41/46) 90% (43/48) 
BALF PPA 75% (3/4) 100% (1/1) 
  NPA 50% (5/10) 100% (5/5) 
  OPA 57% (8/14) 100% (6/6) 
Total (serum + BALF) PPA 60% (3/5) 25% (1/4) 
  NPA 84% (46/55) 96% (48/50) 
  OPA 82% (49/60) 91% (49/54) 

Abbreviations:  PPA = Positive Percent Agreement; NPA = Negative Percent Agreement; OPA = 
Overall Percentage Agreement; BALF = Bronchoalveolar Lavage Fluid 

 144 

Table 3 Subanalyses of Positive Samples 145 

  

Platelia 
Biorad EIA 
ODI 

IMMY LFA 
ODI 

QuicGM LFA 
ODI 

Serum 0.9 0.4   
  0.7   0.3 
  1.5   0.1 
  0.5   0.3 
BALF 5.3 0.4   
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  5.2 0.6   
  0.9 0.7   
  0.5 0.6   
  2.8   0.7 

Abbreviations: EIA = Enzyme Immunoassay; ODI = 
Optical Density Index; LFA = Lateral Flow Assay; 
BALF = Bronchoalveolar lavage fluid 

 146 

Thirty-three samples (28 serum and 5 BALF) were evaluated using both the IMMY LFA and 147 

QuicGM LFA.  This subset only consisted of negative samples when tested using the Platelia 148 

Biorad EIA.  The QuicGM LFA performed similarly with an NPA of 94% (31/33) compared to 149 

the IMMY LFA with a NPA of 88% (29/33) for both serum and BALF samples pooled 150 

together.   Table 4 depicts the discrepant results during the precision testing.  Different 151 

samples had discrepant results when tested using the two LFAs.   152 

Table 4. Discrepant results of samples tested using both LFAs. 153 

Sample 
Type 

Platelia 
Biorad 
EIA ODI IMMY LFA ODI QuicGM LFA ODI 

    
Day 1 Lot 
no. 1 

Day 2 Lot 
no. 1 

Day 2 Lot 
no. 2 

Day 1 Lot 
no. 1 

Day 2 Lot 
no.  1 

Day 2 Lot 
no. 2 

BALF 0,2 0,52 0,18 0,53 0,15 0,11 0,13 
BALF 0,2 0,86 1,68 1,27 0,16 0,16 0,13 
BALF 0,0 0,77 0,05 0,07 0,17 0,18 0,19 

Serum 0,1 0,59 0,30 0,14 0,10 
Not 
repeated 

Not 
repeated 

Serum 0,1 0,10 
Not 
repeated 

Not 
repeated 1,03 

Not 
repeated 0,34 

Serum 0,1 0,11 
Not 
repeated 

Not 
repeated 0,99 

Not 
repeated 

Not 
repeated 

Positive result ODI ≥ 0,5; Negative result ODI < 0,5 
 154 

When assessed over two consecutive days, both LFAs performed sub-optimally as 155 

summarised in Table 5.  Seventy-two percent (13/18) serum and 63% (5/8) BALF samples 156 

had the same qualitative result when tested using the IMMY LFA on two consecutive days.  157 
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All serum samples in this analysis were negative when tested by the Platelia Biorad EIA.  158 

Both serum and BALF samples with discrepant results, tested close to the cut-off ODI value 159 

of 0.5 (ODI values ranging from 0.51 to 0.78) when they tested positive.  160 

 Seventy-five percent (12/16) of samples had the same results when tested over two 161 

consecutive days using the QuicGM LFA.  In this analysis, 25% (3/12) serum samples were 162 

positive when tested by the Platelia BioRad EIA and the remaining samples were negative.  163 

On day one of testing the serum samples, the QuicGM LFA did not detect GM in any of the 164 

positive samples.  However, on Day 2 of testing one result was positive and the other gave a 165 

borderline ODI value of 0.49 and the last remained negative.  Samples with residual volume 166 

were tested for a third day using the QuicGM LFA.  Fifty percent (1/2) serum samples and 167 

100% (3/3) BALF samples tested with the same quantitative result over 3 consecutive days. 168 

For between-batch reproducibility, 89% (16/18) serum samples and 50% (4/8) BALF samples 169 

demonstrated reproducible results when tested with different batches of the IMMY LFA.  170 

The QuicGM LFA 100% (11/11) of samples were reproducible between batches, albeit fewer 171 

samples were tested. 172 

Table 5 Precision Testing 173 

  Sample Type IMMY LFA QuicGM LFA 
    % n % n 
Between-day Reproducibility          
2 consecutive days Serum 72% (13/18) 75% (9/12) 
  BALF 63% (5/8) 75% (3/4) 
  Total (serum + BALF) 69% (18/26) 75% (12/16) 
           
3 consecutive days Serum N/A§   50% (1/2) 
  BALF N/A§   100% (3/3) 
  Total (serum + BALF) N/A§   80% (4/5) 
            
Between-batch 
Reproducibility Serum 89% (16/18) 100% (8/8) 
  BALF 50% (4/8) 100% (3/3) 
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  Total (serum + BALF) 77% (20/26) 100% (11/11) 
            
Abbreviations: BALF = Bronchoalveolar Lavage Fluid; N/A = Not applicable 
§ The IMMY LFA was tested on two consecutive days, and not for a third day 

 174 

The IMMY cube reader results correlated well with the visual readout results.  Ninety-five 175 

percent (104/110) of visual readout results correlated with the Cube Reader results.  Three 176 

of the discrepant results were reported as invalid by the Cube Reader but had a clear well-177 

developed control line and a valid result when visually inspected (2x negative result, 1x 178 

positive result).  To include these results in the analysis, the visual readout results were used 179 

for the final interpretation of the IMMY LFA results. The remaining 3 results were negative 180 

when visually inspected, however the Cube Reader reported the results as positive with 181 

values close to the cut-off ODI value of 0.5 (the values were 0.51; 0.51 and 0.60).       182 

1.4 Discussion 183 

In this study we compared the performance of two GM Ag LFAs, the IMMY LFA and 184 

Dynamiker QuicGM TM to the Platelia Aspergillus Ag EIA, using serum and BALF samples.  185 

Verifying the accuracy of a new test for a disease with a large undiagnosed and unknown 186 

burden is difficult and to our knowledge these assays have not been evaluated in the South 187 

African population.  In addition, this is the first study, to our knowledge, evaluating the 188 

performance of both the IMMY and QuicGM LFAs together.   189 

In the absence of associated clinical information, neither assay detected GM in the positive 190 

serum samples.  These samples originally had ODI values close to the cut-off of 0.5 with the 191 

Platelia Biorad EIA.  Overall, the ODI values of the LFAs of the positive samples tended to be 192 

lower when compared to the values of the Platelia Biorad EIA.  Studies have reported 193 

conflicting results with regards to the stability of GM with storage.  Pedrosa et al examined 194 
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the reproducibility of positive serum results when using the Platelia Biorad EIA.  They 195 

observed a low reproducibility of positive results with more than half of the positive 196 

samples having negative results on  retesting (20).  Dufresne et al retested samples that 197 

were stored at -80oC after the initial testing using the Platelia Biorad EIA and also reports a 198 

loss of positivity in 45% and 23% respectively, for both serum and BALF samples (21).  199 

Conversely, Wheat et al specifically examined the stability of galactomannan.  Serum and 200 

BALF samples that were positive using the Platelia Biorad EIA were retested after storage at 201 

-20oC for 5 years and 93% of the samples remained positive (22).  Our samples had been 202 

stored short term at +4oC, not for longer than the manufacturer recommended time and 203 

long term at -70oC prior to testing. 204 

The limited number of positive serum samples included in this study, did not allow for an 205 

adequate evaluation of the PPA the LFAs for serum.  The NPA for serum samples on 206 

assessment of both LFAs were >90%. 207 

The QuicGM LFA performed well with the BALF samples, with a 100% OPA with the Platelia 208 

Biorad EIA.  Fewer samples and different samples were tested with the QuicGM LFA as 209 

opposed to the IMMY LFA and the results are not directly comparable between the two 210 

LFAs.   The IMMY LFA performed poorly on the BALF samples.  The reason for this is not 211 

clear.  When the samples were retested with the same batch the next day as part of the 212 

precision testing, four of the BALF samples yielded results congruent with the Platelia Biorad 213 

EIA. Repeat testing of these samples was not possible due to insufficient sample volumes. 214 

Both assays performed well when results were compared between batches, with   the 215 

QuicGM LFA performing better than the IMMY LFA. Neither assay performed well when 216 
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tested over two consecutive days.  Discrepant results had values close to the ODI cut-off 217 

value at 0.5.   218 

Multiple factors may have contributed to discrepant results.  Non-reproducibility has been 219 

reported in the repeat testing of false-positive samples when the patient does not have IA.   220 

In a 900-bed tertiary facility in Switzerland, a retrospective analysis of the clinical 221 

information of patients whose samples turned negative on repetition found the variability of 222 

the test results is most probably due to false positivity.  After introduction of the Platelia 223 

Biorad EIA at their institution, randomly selected positive and indeterminate serum samples 224 

were retested after the first measurement.  The time to retesting was approximately 2 – 3 225 

days and samples had either been stored at +4oC or -20oC.  They found two clear trends 226 

amongst the retested samples.  One subset of samples remained positive and the other 227 

subset yielded a very low ODI on repeat testing.  The test results were correlated with the 228 

clinical diagnosis of IA.  All samples (10/10) that remained positive, correlated with a 229 

diagnosis of possible, probable or proven IA.  Out of the samples that turned negative, only 230 

1 sample (1/11 samples from 10 patients) had a clinical diagnosis of probable aspergillosis 231 

(23).   232 

This phenomenon was also examined in haematology patients at high risk of IA at a facility 233 

in the United Kingdom.  As part of their routine neutropenic care pathway, at-risk patients 234 

are regularly tested for IA using Aspergillus polymerase chain reaction and Aspergillus GM 235 

using the Platelia Biorad EIA.  Positive serum and plasma samples were correlated with the 236 

clinical probability of IA and classified into a case group (with possible, probable, or proven 237 

IA) or a control group (host factors with no clinical evidence of IA).  In a comparison 238 

between the retesting of  case samples versus the retesting of control samples, serum 239 
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indices declined significantly amongst the control samples, but no significant change was 240 

observed amongst the case samples (24).   241 

Guigue et al also examined common causes of unreproducible positive results with the 242 

Platelia Biorad EIA for detection of Aspergillus GM and focussed on the initial preanalytical 243 

preparation steps of the assay as a cause of false positivity. The same serum samples were 244 

extracted by two different operators and then two tests (EIA) were performed on each 245 

extracted sample. Five-hundred and fifty consecutive serum samples were tested in this 246 

manner.  Any unreproducible results were classified as either extraction unreproducible or 247 

ELISA unreproducible.  When the samples with the unreproducible results were retested, 248 

the results turned negative for all except one which was inconclusive.  The samples with 249 

reproducible results had similar GM ODIs upon retesting.  The authors concluded 250 

unreproducible results are often due to operational factors which includes technical errors 251 

during the testing process, and could be due to a variety of factors, such as contamination, 252 

incorrect pipetting or improper storage of samples and could be present in the extraction 253 

step or a variation in the ELISA plate itself (25).   254 

Causes of false positivity include presence of exogenous GM in the body which may be 255 

introduced as part of another product (e.g., gluconate or β-lactam antibiotics) and ingestion 256 

of GM containing food especially when the permeability of the gastrointestinal barrier is 257 

increased.  There is also cross-reactivity with polysaccharides from closely related fungi (17).   258 

Contamination is an important cause of false positive GM results and exogenous GM may be 259 

introduced pre-analytically or analytically.  A facility in South Korea recently experienced 260 

high GM ODI values in serum from patients with no clinical evidence of IA.  On review of the 261 

patient’s medical records, the patients had received total parenteral nutritional (TPN) 262 
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products from the same manufacturer and the glucose component of the product had 263 

recently changed.  The glucose components of the TPN product were diluted and tested for 264 

GM using the Platelia Biorad EIA with high positive results (26).  In India, the sterile 265 

containers used to send BALF samples were found to be the cause of false positive results 266 

after an investigation into the reason for high GM levels in a population not suspected of 267 

having IA (27). 268 

One study evaluating the IMMY LFA and Platelia Biorad EIA, found that haemolysed serum 269 

samples were either considered invalid by the cube reader or gave discrepant results, and 270 

found good agreement after the haemolysed samples were excluded from the study.  271 

Discrepancies were also seen in samples showing borderline GM values (28).   272 

The IMMY cube-reader performed well when compared to the visual read-out of results.  It 273 

provides a quantitative result and removes the subjectivity of visual interpretation. It was 274 

able to detect low levels of positivity when it was not visually possible.  It performed 275 

comparably in a recent study, where results were read out by two independent readers and 276 

the Cube reader.  The digital readout improved the diagnostic performance of the test (29).  277 

The use of digital readers is therefore critical to the success of the test.   278 

For low resource settings, with inconsistent power supply, processing of samples requires a 279 

basic safety level two cabinet, heat block, centrifuge, and electricity for the digital readers.  280 

Therefore, electricity is still required for processing.    281 

In this study we opted to use the manufacturer recommended cut-off OD value of ≥0.5 as 282 

positive.  In 2020, the EORTC/MSGERC consensus definitions for invasive fungal diseases 283 

were updated.  For the first time consensus cut-off values for GM were included and a cut-284 

off of ≥ 1.0 was selected as positive for a single CSF, serum, plasma or BALF sample.  A 285 
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combination of two low positive results of ≥0.7 ODI for serum or plasma, along with an ODI 286 

value in BALF ≥0.8 is also included as a criterion to suggest the presence of IA.  The choice of 287 

threshold value impacts on the sensitivity and specificity of the test.  These definitions, 288 

however, are not intended to direct patient care but for research purposes where a high 289 

degree of certainty of disease is required  (11,17).  In our setting, implementation of the test 290 

would primarily be to guide patient care.  Only 4 samples in our study had GM values ≥1 and 291 

it was therefore not feasible to do an analysis using an ODI cut-off of 1.0. 292 

There are several factors to consider when choosing the types of laboratory tests for 293 

aspergillosis diagnosis and when interpreting the results of these tests. In general, the 294 

sensitivity of GM testing is reduced in patients on mould-active antifungal agents.  295 

Additionally, the sensitivity of the GM testing varies depending on the underlying disease 296 

and specimen type (17).   Two recent studies evaluating GM LFAs in patients with COVID-19, 297 

both demonstrated that low positive ODI values (0.5 – 0.8) in serum lacked specificity for 298 

COVID-19 associated pulmonary aspergillosis, and recommended borderline results should 299 

be confirmed by other microbiological tests (28,30). 300 

Bronchoalveolar lavage fluid GM is more accurate than serum GM for diagnosing IA, 301 

especially in patients on mould-active agents.  There are, however, higher false positive 302 

rates of GM in BALF, possibly due to Aspergillus colonisation and BALF requires invasive 303 

sampling (11,18).  Hence, the results of GM testing should not be used as a stand-alone 304 

marker for aspergillosis. The pre-test probability of disease and results of other 305 

investigations must be integrated in the diagnostic decision. 306 

The WHO has classified Aspergillus fumigatus as a critical priority fungal pathogen. A key 307 

step in addressing this threat is to improve diagnostic methods (1).  However, diagnosis of IA 308 
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is challenging, especially in a resource limited setting.  In a recent survey of the state of 309 

clinical mycology in Africa, Aspergillus antigen detection was only available for 27% of 310 

institutions locally and for 20% through an outsourced laboratory and none of the 8 South 311 

African respondents performed an Aspergillus antigen EIA or equivalent (31).  Another 312 

recent survey found similar critical gaps in access to essential diagnostics for invasive fungal 313 

infections in Africa.  Aspergillus antigen detection was performed in as little as 8% of 314 

participating countries. In South Africa the test was only privately available (32).  315 

Improvement of diagnostic capacity is greatly needed in South Africa.   316 

Improvement of diagnostic capacity for IA is a key aspect of antifungal stewardship.  The use 317 

of empirical antifungals in at-risk patients is common, due to the poor prognosis of these 318 

infections when treatment is delayed.  The accuracy and slow turnaround times of available 319 

tests further hinder targeted treatment of these patients.  The use of biomarkers, that are 320 

accurate and with a fast turnaround time, will greatly improve antifungal stewardship 321 

efforts (33).  322 

The IMMY LFA performed well in previous evaluations.  The IMMY LFA outperformed the 323 

Platelia Biorad EIA in cancer population during a retrospective study done in New York City 324 

(34).  In another study, the IMMY LFA sensitivity was almost 97% and specificity 98%, with a 325 

qualitative agreement of almost 90% when compared to the Platelia Biorad EIA (35).  In an 326 

evaluation of the QuicGM LFA in high-risk haematology patients, the results of the QuicGM 327 

correlated well with the Platelia Biorad EIA with a Spearman’s correlation coefficient of 0.80 328 

(36).  These tests therefore offer great promise in improving the diagnostic armamentarium 329 

for IA. 330 



18 
 

Implementing a new test for a relatively rare disease is challenging.  It is especially 331 

important to know the results are accurate and to date GM antigen testing has been poorly 332 

studied in the African context.   We faced many challenges in this study including obtaining 333 

enough samples, the absence of clinical data, the need to test samples in an inter-laboratory 334 

setting and delays experienced during the COVID-19 pandemic.   335 

Lateral flow assays for the detection of GM antigen are easy to perform and provide rapid 336 

results. Hence, these assays are well-suited for implementation in settings with limited 337 

resources.    338 

1.4.1 Limitations 339 

This study had many limitations.   A single operator evaluated the tests. We tested samples 340 

initially analysed at a different laboratory using the Platelia Biorad Assay.  Not all samples 341 

were tested by both kits due to limited kit and sample availability. The samples were stored 342 

at -70oC and thawed and brought to room temperature for testing.  Inter-laboratory 343 

variability in testing conditions, human error, environmental contamination, storage, and 344 

the patient’s disease status impacted on the assays’ reproducibility and perceived 345 

performance.  Since convenience sampling was used, very few positive samples and very 346 

few BALF samples were included in this study.  Positive samples are not readily available and 347 

invasive sampling for BALF is not routinely performed.  We did not have clinical information 348 

available for any of the samples tested.   349 

1.4.2 Conclusion 350 

Expansion of diagnostic capability for IA is greatly needed in our community.  The small 351 

sample size and variability in environmental conditions in this study limited the ability to 352 

make definitive conclusions regarding the performance of these assays.    The challenges 353 
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experienced, and the limitations of our study demonstrate the dire need of funding of larger 354 

studies investing in diagnostics for IA in South Africa.  Further testing is required to evaluate 355 

the performance of these assays. Further evaluation with a larger sample size, including 356 

more positive samples, as well as, inclusion of clinical, radiological, and histopathological 357 

data, and testing of samples in real-time, is recommended.  358 
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2.1 Introduction 549 

Aspergillus species is a ubiquitous hyaline mould.  The Aspergillus conidia are 550 

frequently inhaled into airways and usually no disease results due to effective 551 

clearance of the spores.  The inhaled fungal spores have the potential to cause 552 

infection.  Syndromes range from colonisation; allergic responses to Aspergillus spp. 553 

such as allergic bronchopulmonary aspergillosis to semi-invasive and invasive 554 

conditions.(37) 555 

The most severe manifestation is invasive aspergillosis (IA).   It poses a significant 556 

threat to high-risk immunocompromised patients and is a major cause of morbidity 557 

and mortality in this population.  The at-risk population include patients with 558 

prolonged neutropaenia, solid organ transplant, allogeneic hematopoietic stem cell 559 

transplant, inherited and acquired immunodeficiencies, corticosteroid use as well as 560 

critically ill patients with influenza and COVID pneumonia.(37–39) Globally, more 561 

than 300 000 cases are diagnosed annually with a 30 – 80% mortality rate. (5) 562 

Early, reliable diagnosis of IA is crucial for prompt treatment and is a major 563 

challenge.  Clinical symptoms are non-specific, especially in non-haematological 564 

patients admitted to intensive care units (ICU) with underlying diseases.  No single 565 

definitive diagnostic test is available which reliably detects IA.  Diagnosis relies on 566 

integration of clinical, radiological and microbiological factors.  (37)   567 

The European Organisation for the Research and Treatment of Cancer/Mycoses 568 

Study Group (EORTC/MSG) revised criteria for defining invasive fungal infections 569 

require microbiological and/or histopathological evidence to diagnose proven 570 

infection.  Different microbiological methods include culture, polymerase chain 571 

reaction (PCR) as well as detection of the Aspergillus galactomannan antigen.(11) 572 
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Culture based approaches are impeded by low sensitivities, especially in the early 573 

stages of infection and have a long turn-around time.  Aspergillus species is a 574 

ubiquitous organism and frequently inhaled into the airway and usually effectively 575 

cleared by the immune system.  Therefore, isolation of Aspergillus species from the 576 

airways is not always indicative of disease.  Furthermore, acquisition of 577 

appropriate/good quality specimens may require invasive procedures, which is 578 

challenging in many patients and often not feasible.(12) 579 

PCR can also be used for the detection of Aspergillus in tissue, bronchoalveolar 580 

lavage and blood.(11,40)  Recently, it was included as a mycological criterion for 581 

probable invasive Aspergillosis in consensus guidelines for research studies.(11,40)  582 

Previously, there has been a lack of standardization among assays and a large 583 

variation in diagnostic performance across studies and different settings.  Aspergillus 584 

PCR from blood shows particularly poor performance for the diagnosis of 585 

breakthrough infections in settings that use anti-fungal prophylaxis.  With the 586 

availability of commercial assays, external quality control programmes, additional 587 

clinical validation, and standardized methodology, significant progress has been 588 

made.  (40) However, these assays remain expensive and require specialised 589 

infrastructure and expertise not available in many settings.(41) 590 

Due to the limitations of above diagnostic modalities, assays with improved 591 

performance and rapid results are necessary for early recognition and enablement of 592 

targeted therapy for invasive aspergillosis. There is a need for assays which can be 593 

performed in facilities with limited infrastructure.  Non-culture-based techniques, 594 

including biomarkers, are promising diagnostic aids.  Galactomannan (GM) is a 595 

major constituent of Aspergillus cell walls and is such a biomarker.(18) 596 
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Galactomannan makes up a major part of the cell wall of Aspergillus species.  It is a 597 

polysaccharide that consists of a mannose backbone and a variable number of 598 

galactofuranose side chains. The fungus secretes these galactofuranose-containing 599 

side chains during growth.(17) 600 

Enzyme-linked immunosorbent assays (ELISA) can detect the galactomannan 601 

polysaccharide and are used on serum or bronchoalveolar fluid specimens.  602 

Galactomannan ELISA is more sensitive than culture.  The ELISA Galactomannan 603 

assay has been available for more than 20 years. (18) 604 

The Bio-Rad Platelia Aspergillus galactomannan antigen sandwich enzyme 605 

immunoassay (Bio-Rad Platelia EIA) is such an assay that detects galactofuranose-606 

containing molecules.  It is a well-recognized test, FDA-approved and the only 607 

galactomannan antigen assay recommended in the EORTC consensus criteria for 608 

defining invasive fungal disease as an adjunct for the diagnosis of IA. It has been 609 

approved for testing serum and broncho-alveolar fluid.(17)  Despite this, many 610 

clinicians globally do not have access to this test.  There are many barriers to the 611 

implementation of this test, including long turnaround time, cost, requirement for 612 

batch testing and referral of the sample  to a central laboratory. (11,18) 613 

In settings where testing for galactomannan with ELISA is not achievable, the 614 

Aspergillus galactomannan lateral flow assays (GM-LFA) may be a viable option. 615 

These are novel, rapid, low-cost biomarker tests and include, the IMMY sōna 616 

Aspergillus GM Lateral Flow Assay (IMMY LFA) and the Dynamiker QuicGMTM 617 

Aspergillus Galactomannan Assay (QuicGMTM LFA).  These assays can easily be 618 

performed in facilities with limited infrastructure, low sample throughputs and allow 619 

for rapid results. (17,18) 620 
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The galactomannan lateral flow assays are self-contained immunochromatographic 621 

assays. It is used for qualitative and quantitative detection of Aspergillus 622 

galactomannan from serum and bronchoalveolar lavage samples and is based on 623 

the principle of lateral flow.  If galactomannan is present in the sample, it binds to 624 

galactomannan-specific antibodies conjugated to colloidal nano-gold forming an 625 

antibody-antigen complex as it flows up the test strip through two testing zones.  The 626 

first zone has GM-specific antibodies (test line), the second zone has control 627 

antibodies (control line) for quality control (18). 628 

The IMMY LFA is Conformité Européenne (CE) marked.  Recent studies with this 629 

assay have reported reliable performance and good sensitivities on bronchoalveolar 630 

fluid as well as serum for the diagnosis of invasive aspergillosis in haematology 631 

patients.(29,42,43) 632 

The QuicGMTM LFA was recently developed and is also CE markaed.  Limited 633 

performance data is available.  One study found a concordance rate of >90% 634 

between this assay and the Bio-Rad Platelia assay.  120 samples were included 635 

(serum and BALF).  All authors of the study were affiliated to Dynamiker Sub-Center 636 

of Beijing Key Laboratory for Mechanisms Research and Precision Diagnosis of 637 

Invasive Fungal Disease.(44) 638 

The updated consensus definitions of invasive fungal disease from 639 

EORTC/MSGERC were revised and published in 2020.  Before this, these 640 

consensus definitions were last updated in 2008.  The 2008 definitions did not 641 

contain thresholds for detecting Aspergillus galactomannan antigen as data were 642 

insufficient at the time.  The updated guidelines adopt different thresholds for 643 

galactomannan for different specimen types.  These thresholds differ from the 644 
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current manufacturer-recommended cut off values for the Bio-rad Platelia 645 

assay.(11,17) 646 

The current manufacturer recommended cut-off value for a sample to be considered 647 

positive for galactomannan antigen in serum and BAL fluid is optical density ≥0.5 648 

and for a negative result, the cut-off value is index < 0.5.  (11,17) 649 

The revised EORTC/MSGERC criteria advises the detection of any of the following 650 

to aid in the diagnosis of invasive aspergillosis:  single serum or plasma 651 

galactomannan antigen ≥ 1.0; or BAL fluid ≥ 1.0; or single serum or plasma ≥ 0.7 652 

and BAL fluid ≥ 0.8; or CSF ≥ 1.(11,17) 653 

Importantly, the galactomannan cut- offs mentioned in the revised EORTC/MSGERC 654 

consensus documents are based on the Platelia Aspergillus assay.  Insufficient 655 

evidence was available for incorporating novel Aspergillus antigen tests as their 656 

performance and corresponding cut-offs had been inadequately assessed. (17) 657 

A pilot study was performed at Charlotte Maxeke Johannesburg Academic Hospital 658 

Microbiology Laboratory in 2021, evaluating the performance of the IMMY LFA 659 

against the Biorad Platelia assay.  19 Serum samples were processed using the 660 

IMMY LFA.  Using an optical density cut-off of ≥0.5 as positive, the IMMY Aspergillus 661 

GM-LFA had a sensitivity of 33.3% (2/6), specificity of 92.3% (12/13) when evaluated 662 

against the BioRad Aspergillus GM-EIA.  Between day reproducibility was 100% 663 

(8/8).  The results showed the test may be promising. However, very few samples 664 

were included; sample type did not include broncho-alveolar lavage (BAL) fluid and 665 

few positive tests were available.(45) 666 

For the diagnosis of invasive Aspergillosis diagnostic assays with improved 667 

performance, faster results and which can be performed in facilities with limited 668 
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infrastructure is needed.   Currently there is no such test offered within the National 669 

Health Laboratory Services.  The aim of this study is to evaluate the performance of 670 

two GM Ag LFAs, the IMMY LFA and Dynamiker QuicGMTM LFA in our local setting.    671 

2.2 Study Objectives 672 

The aim of the study is to evaluate the IMMY sōna Aspergillus Lateral Flow Assay 673 

(IMMY LFA) and the Dynamiker QuicGMTM Aspergillus Galactomannan Ag Lateral 674 

Flow Assay (QuicGMTM LFA) against the Platelia Aspergillus Ag assay with serum 675 

and bronchoalveolar lavage samples. 676 

For the evaluation of the different assays the aim is to determine the following: 677 

1 Accuracy:  Measurement of positive agreement and negative agreement of 678 

results between the IMMY LFA, QuicGMTM LFA and Bio-Rad Platelia EIA 679 

assays for serum and bronchoalveolar lavage samples. 680 

2 Between day precision:  to confirm acceptable between-run variance  681 

3 Between batch precision:  to determine the variance of results of the same 682 

sample run with different batches of the assays 683 

4 Evaluate the differences in performance when EORTC/MSGERC and 684 

manufacturer-recommended thresholds are applied to the quantitative results 685 

from the different assays. 686 

 687 

2.3 Methods 688 

2.3.1 Samples 689 

De-identified clinical broncho-alveolar lavage fluid and serum samples tested using 690 

the Platelia Biorad assay for detection of the Aspergillus galactomannan antigen 691 

were obtained from Lancet Laboratory services.  The samples represent both 692 

positive and negative results. 693 
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The samples are stored at -70oC and will be thawed and brought to room 694 

temperature for analysis.  For between day precision testing the samples will be 695 

stored at 2 – 8oC and analysed within 72 hours. 696 

Most guidelines recommend a minimum of 20 samples to be used for verification 697 

studies. (46,47) 50 serum samples and 15 broncho-alveolar lavage fluid samples will 698 

be tested using both the IMMY LFA and the QuicGMTM LFA.   699 

To determine the precision of the tests: 700 

 For between day precision the 20 serum samples and 10 bronchoalveloar 701 

lavage samples will be tested again on the following day. 702 

 To determine between batch precision 20 serum samples and 10 703 

bronchoalveolar samples will be tested in duplicate, side by side, using two 704 

different batch numbers of kits  705 

The samples will be processed at Infection Control Laboratory Services (ICLS) at the 706 

University of Witwatersrand Medical School.  707 

One analyst (the researcher) will be processing the samples.  The analyst will not be 708 

aware of the previous results of the sample and the test result will be measured 709 

objectively using the cube reader (IMMY kit) and the AFS-1000 (QuicGMTM kit) to 710 

limit bias. 711 

2.3.2 Safety Considerations 712 

Appropriate personal protective equipment as well as in a biosafety cabinet level 2 713 

will be used. 714 

2.3.4 Materials needed 715 

1) IMMY Aspergillus Antigen LFA kit 716 

2) Cube Reader (for analysis of IMMY kit result) 717 

3) Dynamiker Biotechnology QuicGMTM Galactomannan Ag LFA kit 718 

4) AFS-1000 (reader for analysis of QuicGMTM kit) 719 
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5) Microcentrifuge screw-cap tubes 1.5 – 2 ml, capable of reaching 120oC 720 

6) Disposable microcentrifuge tubes, test tubes or a microtitre plate 721 

7) Pipettes (100µL, 1000µL) and disposable tips 722 

8) Centrifuge (capable of reaching 14000 x g) 723 

9) Vortex mixer 724 

10) Heat block or water bath capable of reaching 120oC 725 

11) Thermometer 726 

12) Timer 727 

13) Personal protective equipment 728 

a. Disposable gloves 729 

b. Protective glasses 730 

c. Lab coat 731 

14) Biosafety cabinet level 2  732 

 733 

2.3.5 Quality Controls 734 

Processing of the samples will be performed in an accredited laboratory.  Quality 735 

assurance of all equipment in the laboratory will be undertaken as part of standard 736 

operating procedure.   737 

Both kits have an internal quality control line on the lateral flow assay strip.  If the 738 

internal quality control fails, the test result will be regarded as invalid. 739 

Manufacturer provided external quality controls will be used during every run of the 740 

test to ensure proper performance by the analyst and a proper functioning test kit. 741 

An in-house external positive and negative control will be developed by using saline 742 

for the negative control and spiked saline with Aspergillus spp. culture for the 743 

positive control. 744 
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2.3.6 Testing Method 745 

Samples will be processed by strictly adhering to the manufacturer’s test procedure 746 

as recorded in the product package insert.  747 

QuicGMTM- Aspergillus Galactomannan Ag Lateral Flow Assay Test Procedure: 748 

Sample treatment 749 

 Add 300µL serum/BAL into screwcap microcentrifuge tubes 750 

 Add 100µL sample treatment to above 751 

 Screw the lid tightly and vortex for 10 seconds 752 

 Using a heat block, heat the tubes at 110oC for 3-4 minutes 753 

 Centrifuge the tubes at 10000 x g for 10 minutes 754 

 Use the supernatant for performing the test below 755 

Procedure 756 

 Tests and samples need to be room temperature 757 

 Place the test cassettes on a flat and clean bench 758 

 Dispense 90 – 100µLof sample supernatant and slowly add into sample pad 759 

 Read and record the results using the fluorescence immunoassay analyzer 760 

after 20 minutes 761 

 762 

IMMY sōna Aspergillus Galactomannan LFA Test Procedure: 763 

Sample Pretreatment: 764 

 Place 300µL of serum or BAL into a heat resistant, screw cap microcentrifuge 765 

tube 766 

 Add 100µL of sample pretreatment buffer to the same tube 767 

 Screw lid tightly and vortex the sample 768 

 Place tube in a heat block for 6-8 minutes at 120oC 769 

 Immediately centrifuge the sample at 10000 – 14000 x g at room temperature 770 

Procedure 771 

 Add 120µL Aspergillus GM positive control into a clean tube 772 
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 Add 120µL Aspergillus GM LFA running buffer (negative control) into another 773 

clean tube 774 

 Pipette 40µL of Aspergillus GM LFA running buffer into a separate clean tube 775 

or microwell 776 

 Pipette 80µL of supernatant from pretreated serum / BAL each tube from 777 

above step 778 

 Place one Aspergillus GM Lateral Flow test strip in each tube or microwell 779 

containing sample or control 780 

 Allow the test to run for 30 minutes at room temperature 781 

 Read and record the results within 10 minutes of completing the test, either 782 

visually or with the Cube reader 783 

 784 

2.3.7 Performance Characteristics for Evaluation 785 

The following performance characteristics will be determined for the IMMY LFA and 786 

the QuicGMTM LFA assay: 787 

 Two sets of analyses will be done: 788 

o Using both a threshold of ≥ 0.5 (manufacturer recommended) and ≥ 1 789 

for serum / ≥0.8 for BAL (EORTC/MSGERC recommended) overall 790 

agreement, positive percent agreement and negative percent 791 

agreement of positive and negative results of each assay compared to 792 

the Platelia Biorad EIA 793 

o Acceptable level of agreement will be >90%. 794 

 Reproducibility of the tests 795 

o Between day precision 796 

 20 serum samples and 10 BAL fluid samples will be run again 797 

on a different day.  A combination of positive and negative 798 

samples will be used.  Guidelines recommend a minimum of 2 799 

positive and 2 negative samples over 5 days for qualitative 800 

assays and a minimum of 3 positive and 3 low positive samples 801 

for quantitative assays.  (46)   802 

o Between batch precision 803 
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 20 serum samples and 10 BAL fluid samples will be run using 804 

two different batch numbers and tested side by side.  A 805 

combination of positive and negative samples will be used. 806 

o Acceptable level of reproducibility will be at least 90% agreement 807 

 808 

2.3.8 Data Analysis 809 

Descriptive analyses of the data will be performed using Microsoft Excel.  Positive 810 

Percentage agreement and Negative Percentage agreement will be calculated.  811 

Positive agreement will be the proportion of the comparative method (Platelia Bio-812 

Rad EIA) positive results in which the test method is positive.  Negative agreement 813 

will be the proportion of comparative method (Platelia Bio-Rad EIA) results in which 814 

the test method is negative.  A scatterplot will be performed for comparison. 815 

2.3.8 Ethics 816 

De-identified clinical samples will be used in this study and no human participants 817 

are involved.  An ethics application to University of Witwatersrand’s Human 818 

Research Ethics Committee is pending. 819 

2.4 Timing 820 

 821 

 822 

 APR 
22 

MAY 
22 

JUN 
22 

JUL 
22 

AUG 
22 

SEPT 
22 

OCT 
22 

NOV 
22 

DEC 
22 

JAN 
23 

Literature review           

Preparing protocol           

Protocol 
assessment 

          

Ethics application           

Sample processing 
and Collecting data 

          

Data analysis           

Writing up - thesis           
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2.5 Funding 823 

The IMMY LFA kit has been sponsored IMMY.  The QuicGMTM LFA kit has been 824 

sponsored by Dynamiker Biotechology Co. Ltd.  Funding for publication and 825 

stationery will be sought from the Department of Clinical Microbiology and Infectious 826 

Diseases, University of Witwatersrand. 827 

2.6 Problems 828 

The clinical serum and BAL fluid samples are stored at -70oC for this study.  They 829 

will be thawed and brought to room temperature for processing.  For the QuicGMTM 830 

LFA kit, manufacturer’s instructions allow sample storage of up to 72 hours at 2-8°C 831 

or below -20°C for up to 12 months, with a maximum of five repeated thawing and 832 

freezing.  The IMMY LFA kit package insert allows for sample storage at 2-8°C for up 833 

to 5 days or for up to 2 weeks at <-20°C.  A number of reports report a significant 834 

decline in serum indices after sample storage and retesting.  (21,24,48,49)  A 835 

different study supports the use of frozen serum or BAL specimens stored for at least 836 

5 years at -20°C in the evaluation of diagnostic tests based on detection of 837 

galactomannan. (22) A very low-positive sample may become negative after storage.  838 

This may impact the results of the study.  We acknowledge this as a limitation of the 839 

study. 840 

A limited number of kits are available for testing purposes.  It will not be possible to 841 

see if results can be replicated by using different samples or a different analyst. 842 

While the prevalence of Invasive Aspergillus in South Africa is largely unknown, few 843 

samples positive for Galactomannan Antigen samples are available and many of the 844 

results are close to the cut-off point. 845 
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